50070 in the level of free Trp was made by Eccleston." The present paper addresses the above two questions in some detail.
MATERIALS AND METHODS
Serum was isolated from venous blood (50 mL) obtained from 30 hospital administrative, medical and nursing staff. Each serum sample was ultrafiltered immediately after isolation (see below) and the concentrations of free and total Trp were then determined, respectively, in these fresh ultrafiltrates and corresponding sera. Portions of each serum and its ultrafiltrate were then frozen at -20°C for up to 26 weeks and were analysed again for the above two parameters at the storage intervals stated in the Results section. Other portions of the frozen sera were also ultrafiltered after thawing at these same storage intervals and analysed for free [Trp] .
Ultrafiltration was performed by using the Amicon CF50-A Centriflo membrane cone and support assembly (cut-off point: 50000 M r ) by centrifugation at 2000g for 25 min at room temperature of volumes of 7 mL of fresh serum (for studying the effect of freezing of ultrafiltrates on free [Trp]) or I mL of previously frozen serum (for studying the effects of freezing on Trp binding). According to this procedure, O' 3-0' 4 mL can be collected as ultrafiltrate from each I mL of serum.
[Trp] was determined spectrophotofluorimetrically in both sera and ultrafiltrates by a modification'? of the method of Denckla and Dewey;'! as detailed previously.'? Results are presented as means ± SEM for· 30 samples and were analysed statistically by Student's t test.
RESULTS
Stability of free and total serum tryptophan after cold storage The results in Table I show that storage of serum at -20°C for up to 26 weeks did not significantly affect total (free + protein-bound) [Trp] . The only the small increases of 13% and 11% observed, respectively, at 8 and 20 weeks were significant. Free [Trp] in the ultrafiltrate relative to that in whole serum (i.e. as a %; which is an expression of Trp binding) was accordingly not significantly altered by cold storage. Thus, the values calculated (in %; means ± SEM for 30 samples) were as follows: 8'38±0'49 (0 day), 8·58 ±0·44 (1 day), 8·50±0·47 (2 days), 8·80±0·50 (1 week), 9·18±0·44 (2 weeks), 9·05±0·48 (3 weeks), 8·98±0·44 (4 weeks), 9·21 ±0'46 (6 weeks), 9'25 ±0·47 (8 weeks), 8·84±0·37 (12 weeks), 8·54±0·37 (16 weeks), 8·82 ± 0'41 (20 weeks) and 8'40 ± 0'41 (26 weeks).
Effect of freezing of serum on protein binding of tryptophan This is also shown in Table 1 . Here the values for free serum [Trp] in ultra-filtrates prepared from sera frozen for the durations listed were compared with those observed in frozen ultrafiltrates stored for the same durations and thus analysed simultaneously. As shown, freezing of serum decreased free [Trp] in ultrafiltrates. The decrease was very rapid (410/0 after 1 day) and reached a maximum of 71% after 3 weeks, diminishing gradually thereafter to stabilize at a 50% level from week 12 onwards. Accordingly, Trp binding (expressed as the % free serum Trp) was decreased from the control value of 8· 38 in fresh serum to the following values after frozen storage: 5· 07 (1 day), 3· 17 (2 days 
DISCUSSION
The present results (Table 1) demonstrate that cold storage of serum decreases the concentration of ultrafiltrable Trp, thus suggesting that the protein binding of this amino acid may be enhanced by freezing of serum. By contrast, as the results in Table 2 show, the stability of Trp (both free and protein-bound) is not greatly influenced by cold storage. The small (3-6%), though insignificant, increases total serum [Trp] observed after 8-26 weeks of cold storage could be due to a possible storage-related proteolysis. On the basis of these results, we suggest that, in investigating the binding of Trp to serum proteins and the associated determination of the unbound fraction of the amino acid, ultrafiltration (or any other suitable separation procedure) must be performed using fresh serum.
The mechanism by which freezing increases Trp binding to serum albumin is not known at present. At least three explanations could be proposed: (1) increased affinity of binding sites for Trp; (2) decreased competition for these binding sites from endogenous ligands, such as non-esterified fatty acids, if their binding is decreased by freezing; and (3) structural changes to the serum matrix resulting from storage. These possibilities require detailed investigation using a number of approaches, including interaction in vitro between human serum albumin and Trp under experimental conditions simulating those of the present work.
